In the present work, we study the behaviour of composite piezoelectric. In the first part, we contribute to the understanding of the phenomenon of piezoelectricity, ferroelectricity and the main interest of piezoelectric materials and their applications.In the second part, we give a prelude to the study of composite materials, also a bibliographical synthesis of homogenization techniques in the most classical linear elasticity, we are interested in the model of Mori Tanaka, the main interest of this model that allows to study a composite material containing a fairly high quantity of volume fraction of fiber. One of the most important problems that must be taken into consideration, is the cost of these piezoelectric materials, the interest of this study is to find the behaviour of piezoelectric composites using the homogenization model, which can replace the piezoelectric materials and reduce the cost of these materials. In the last part, we demonstrate the constitutive equation of piezoelectric composites, and simulate the equation obtained in a programming language to determine stress-strain behaviour during a compression test.
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The equations that describe the piezoelectricity are:
are the components of the total strain tensor, the local stress tensor, the electric field and electric displacement vectors.
are the components of the elastic compliance , the piezoelectric and dielectric permittivity tensors.
III. MATHEMATICAL FORMULATION
III.1 Constitutive equation of a pure single crystal matrix
We consider a single crystal material (matrix) undergoes a displacement field M u ,related to the strain tensor M ε :
(1) using the hypothesis of small strain framework. This total strain tensor is the summation of an elastic strain tensor M e, ε , a thermal expansion strain tensor M th, ε . As the general, the decomposition of strain is adopted:
The elastic strain tensor is related to the stress tensor by Hooke's equation:
Where:
is the fourth order stiffness tensor. The thermal strain tensor is related to the thermal expansion 
Multiply by:
M ijkl C the fourth order elasticity tensor,
We have:
We obtain: The total strain tensor reads:
is the total volume fraction of inclusion in the matrix.
We assume that the matrix and the inclusions have the same temperature. The stress tensor of the inclusion and stress tensor in the matrix is given bu equation 8:
We use the Mori Tanaka homogenization model which gives the strain tensor in the inclusion through the total strain tensor by: Now, if we use the expression of the inclusions strain tensor given by (9) in Eq. (7), we can write the matrix strain tensor through the total strain tensor:
So if we use (9) and (12) and using these equations in the expression of the total stress tensor given by:
Where :
we obtain the single-crystal constitutive equation :
We note :
IV. RESULTS
As an application, we assume the composite piezoelectric: copper / barium titanate (Cu/BaTiO3), the matrix is copper and the reinforcement is the Barium Titanate. The figure 2 shows the evolution of strain during a compression test. The mechanical depolarization is characterized by an increase in remanent polarization, the value of the polarization at zero field, with respect to the applied stress.
We note that the increase in fiber volume fraction of BaTiO3, Has an effect on the properties of the composite. When we increase the volume fraction of reinforcement, more the property of the composite increases. In the case of fi = 40%, this allows to lead a material with a performance nearly equal to the piezoelectric material. Figure 3 shows the evolution of stress as a function of the deformation of the composite piezoelectric (Cu/BaTiO3) with 45% of the volume fraction of reinforcement for different temperature: T = 15°C et T = 35°C. We find that the temperature has an effect on the property of the composite; this effect is due to increased stiffness of the composite.
V. CONSLUSION
We have presented in this work the study of piezoelectric fiber composites using the homogenization model of Mori Tanaka, this model that was developed in the case of a material that contains a relatively high amount of inclusions. 
